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Host cell, containing a recombinant expression vector, which encodes a protein comprising at least a 
- portion of a Clostridium botulinum type B or E toxin, is claimed. Also claimed are: (1) a host cell 
containing a recombinant expression vector, which encodes a fusion protein comprising a non-toxin 
protein sequence, preferably comprising a poly-histidine tract, and at least a portion, preferably 
comprising the receptor binding domain, of a C. botulinum type B or E toxin; and (2) a vaccine, 
preferably endotoxin free, comprising the fusion protein of (1), and preferably further comprising a 
fusion protein comprising a non-toxin protein sequence and at least a portion of C. botulinum type A 
toxin. 

USE - An antigen comprising the fusion protein can be used to generate a novel antibody (Ab) directed 
against a C. botulinum toxin (claimed). The vaccine and the Ab can be used to treat humans "and other 
animals at risk of intoxication with clostridial toxin, while the Ab or the protein can also be used for the 
detection of bacterial toxins. 
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or fused with another protein or protein domain, the fusion soluble protein is a protein which is not found in an inclusion 

partner, to allow for enhanced stability of the protein of body inside the host cell or is found both in the cytoplasm 

interest and/or ease of purificatioa of the fusion protein. and in inclusion bodies and in this case the protein may be 

As used herein, the term "maltose binding protein** refers present at high or low levels in the cytoplasm, 

to the maltose binding protein of E. coli. A portion of the 5 a distinction is drawn between a soluble protein (i.e., a 

maltose binding protein may be added to a protein of interest protein which when expressed in a host cell is produced in 

to generate a fusion protein; a portion of the maltose binding a soluble form) and a "solubilized" protein. An insoluble 

protein may merely enhance the solubility of the resulting recombinant protein found inside an inclusion body may be 

fusion protein when expressed in a bacterial host. On the solubilized (i.e., rendered into a soluble form) by treating 

other hand, a portion of the maltose binding protein may 10 purified inclusion bodies with denaturants such as guanidine 

allow affinity purification of the fusion protein on an amy- hydrochloride, urea or sodium dodecyl sulfate (SDS). These 

lose resin. denaturants must then be removed from the solubilized 

As used herein, the term "poly-histidine tract*' when used protein preparation to allow the recovered protein to rena- 

in reference to a fusion protein refers to the presence of two hire (refold). Not all proteins will refold into an active 

to ten histidine residues at either the amino- or carboxy- 15 conformation after solubilization in a denaturant and 

terminus of a protein of interest. A poly-histidine tract of six removal of the denaturant. Many proteins precipitate upon 

to ten residues is preferred. The poly-histidine tract is also removal of the denaturant. SDS may be used to solubilize 

defined functionally as being a number of consecutive inclusion bodies and will maintain the proteins in solution at 

histidine residues added to the protein of interest which low concentration. However, dialysis will not always 

allows the affinity purification of the resulting fusion protein 20 remove all of the SDS (SDS can form micelles which do not 

on a nickel-chelate column. dialyze out); therefore, SDS-solubilized inclusion body pro- 

As used herein, the term "purified*' or "to purify" refers to tein * soluble but not refolded, 

the removal of contaminants from a sample. For example, A distinction is drawn between proteins which are soluble 

antitoxins are purified by removal of contaminating non- ( i.e., dissolved) in a solution devoid of significant amounts 

immunoglobulin proteins; they are also purified by the 25 of ionic detergents (e.g., SDS) or denaturants (e.g., urea, 

removal of immunoglobulin that does not bind toxin. The guanidine hydrochloride) and proteins which exist as a 

removal of non-immunoglobulin proteins and/or the suspension of insoluble protein molecules dispersed within 

removal of immunoglobulins that do not bind toxin results the solution. A soluble protein will not be removed from a 

in an increase in the percent of toxin-reactive immunoglo- solution containing the protein by centrifugation using con- 

bulins in the sample. In another example, recombinant toxin 30 ditions sufficient to remove bacteria present in a liquid 

polypeptides are expressed in bacterial host cells and the medium (i.e., centrifugation at 5,000xg for 4-5 minutes), 

toxin polypeptides are purified by the removal of host cell For example, to test whether two proteins, protein A and 

proteins; the percent of recombinant toxin polypeptides is protein B, are soluble in solution, the two proteins are placed 

thereby increased in the sample. Additionally, the recombi- into a solution selected from the group consisting of PBS- 

nant toxin polypeptides are purified by the removal of host 35 NaCl (PBS containing 0.5M NaCl), PBS-NaQ containing 

cell components such as lipopoly saccharide (e.g., 0.2% Tween 20, PBS, PBS containing 0.2% Tween 20, 

endotoxin). PBS-C (PBS containing 2 mM CaCy, PBS-C containing 

The term "recombinant DNA molecule" as used herein eitner 0- 1 or °- 5 % Tween 20, PBS-C containing either 0.1 or 

refers to a DNA molecule which is comprised of segments °- 5 % NP-40, PBS-C containing either 0.1 or 0.5% Triton 

of DNA joined together by means of molecular biological X-100, PBS-C containing 0.1% sodium deoxycholate. The 

techniques. mixture containing proteins A and B is then centrifuged at 

The term "recombinant protein" or "recombinant 5000xg for 5 minutes. The supernatant and pellet formed by 

polypeptide" as used herein refers to a protein molecule centrifugation are then assayed for the presence of protein A 

which is expressed from a recombinant DNA molecule. 4S and B. If protein A is found in the supernatant and not in the 

The term "native protein" as used herein refers to a P ellet t exce P l for minor amounts (i.e., less than 10%) as a 

protein which is isolated from a natural source as opposed to of *WP*p> P rotein 18 ^ d t0 . De sol » ble ia lhe 

the production of a protein by recombinant means. so ? ll ° n lested ' If * e ^"J* of P rotem *? fou * d in the 

As used herein the term "portion" when in reference to a ? cllet < l C > ^ Cater * an 9 ™} * cn P rotem 15 said 10 CXlst 

. • ✓ • ~~r • * • »\ c * asa suspension m the solution tested. 

protem (as in a portion of a given protein ) refers to 50 

fragments of that protein. The fragments may range in size A* hcrein > the term "therapeutic amount" refers to 

from four amino acid residues to the entire amino acid that amount of antitoxin required to neutralize the pathologic 

sequence minus one amino acid. effects of one or more clostridial toxins in a subject. 

As used herein "soluble" when in reference to a protein The ten** "pyrogen" as used herein refers to a fever- 
produced by recombinant DNA technology in a host cell is 55 producing substance. Pyrogens may be endogenous to the 
a protein which exists in solution in the cytoplasm of the nost ( e -g> prostaglandins) or may be exogenous compounds 
host cell; if the protein contains a signal sequence the soluble ( e -g-> bacterial endo- and exotoxins, nonbacterial corn- 
protein is exported to the periplasmic space in bacteria hosts pounds such as antigens and certain steroid compounds, 
and is secreted into the culture medium in eucaryotic cells etc )- Tn e presence of pyrogen in a pharmaceutical solution 
capable of secretion or by bacterial host possessing the 60 ma y oe detected using the U.S. Pharmacopeia (USP) rabbit 
appropriate genes (i.e., the kil gene). In contrast, an fev er test (United States Pharmacopeia, Vol. XXII (1990) 
insoluble protein is one which exists in denatured form United States Pharmacopeial Convention, Rockville, Md., p. 
inside cytoplasmic granules (called an inclusion bodies) in 151), 

the host cell. High level expression (i.e., greater than 10-20 The term "endotoxin" as used herein refers to the high 
mg recombinant protein/liter of bacterial culture) of recom- 65 molecular weight complexes associated with the outer mem- 
binant proteins often results in the expressed protein being brane of gram-negative bacteria. Unpurified endotoxin con- 
found in inclusion bodies in the bacterial host cells. A tains lipids, proteins and carbohydrates. Highly purified 
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